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The genus Eucalyptus has been used in African traditional medicine for the treatment of cardiovascular diseases 
and diabetes. In this work, chloroform and methanol extracts from the leaves of Eucalyptus citriodora was 
investigated for their phytochemicals, cytotoxicity and antioxidant potentials. Phytochemical screening of the 
extracts showed the presence of alkaloids, flavonoids, phenols, reducing sugar and steroids in the methanol 
extract, while the chloroform extract presence of these phytochemicals was observed with exception of reducing 
sugar. IR absorptions of the extract supported the presence of these phytochemicals by revealing the bands 3335 
cm-1 (O-H), 1613, 1480 cm-1 (C=C) and 1721 cm-1 (C=O). Evaluation of the cytotoxicity of the methanol extract 
using brine shrimp assay, suggested that, the extract was not toxic with LC50 value of 1.64 mg/mL. Antioxidant 
potentials of both chloroform and methanol extracts were determined using phenolic content quantification and 
2,2-diphenyl-1-picrylhydrazyl (DPPH) radical scavenging. Methanol extract (37.32 μg TAE/mg) had higher 
phenolic content than the chloroform extract (12.09 μg TAE/mg). The radical scavenging potentials of the 
extracts recorded percent inhibitions (1000 μg/mL) of 51.33%, 93.05%, 94.43% and 97.80% for chloroform 
extract, methanol extract, butylated hydroxytoluene and ascorbic acid, respectively. These results showed that 
E. citriodora might contain promising antioxidant agents. 
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Medicinal plants are considerably useful and 
economically essential, they contain active 
constituents that are used in the treatment of many 
human diseases [1]. Plants are considered one of 
the most promising and important subjects that 
should be explored for the discovery and 
development of newer and safer drug candidates 
[2]. Antioxidants play an important role in 
neutralizing free radical species which are 
produced as end or by-products of normal 
biochemical reactions in normal system [3]. Free 
radicals are highly energetic unstable reactive 
species containing odd electrons that can penetrate 
cells and tissues that led to abnormal cell growth 
(mutation). Moreover, the high accumulation rate 
of such harmful species in a living body is known 
as oxidative stress that resulted as a starting point 
of cancer disease [4]. 
The lethality to brine shrimp is recommended 
as an effective pre-screening for cytotoxicity and 
antitumor assays. A number of studies have 
established the use of the brine shrimp assay to 
screen plants commonly used as pesticides, 
anticancer, and with molluscicidal, larvicidal, 
fungicidal, and cytotoxic activity [5, 6, 7, 8]. 
Eucalyptus citriodora is a tall tree with height 
varying between 20 and 40m. Its leaves are 
alternate, hanging to limb in the shape of forgery, 
green coloured and a strong characteristic odour. 
The leaves of E. citriodora have been used to treat 
several pathologies of which among others: the 
obesity, the ageing, the cardiovascular illnesses and 
the diabetes [9]. Essential oils from eucalyptus 
species were also widely used for cleansing air, in 
modern cosmetics and room fresheners, food, and 
pharmaceutical industries [10]. This work aimed to 
assess phytochemicals present in chloroform and 
methanol extracts from the leaves of E. citriodora 
as well as their cytotoxic and antioxidant activities.  
 
2. Experimental section  
2.1. Plant materials 
The leaves of Eucalyptus citriodora were 
collected from Bayero University old campus on 
the 30th day of November 2014. A voucher 
specimen (BUKHAN 0028) was deposited in the 
herbarium of the Department of Plant Biology, 
Bayero University, Kano, Nigeria. 
2.2. Preparation of plant extracts 
The freshly collected leaves were rinsed with 
tap water followed by distilled water to remove the 
dirt on the surface and allowed to dry. The dried 
leaves of E. citriodora (75.0 g) were ground and 
cold extracted successively with chloroform (500 
mL) and methanol (500 mL). The samples were 
concentrated using rotary evaporator to give the 
respective crude extracts (Table 1). The percentage 
recovery of a crude extract was determined based 
on the dried weight [11]. 
2.3. Phytochemical screening 
Qualitative tests were carried out in the 
chloroform and methanol extracts using standard 
procedure to identify various secondary 
metabolites [12, 13]. 
2.4. Thin Layer Chromatography (TLC) of the 
Extracts 
The TLC was performed by spotting the 
sample using capillary tube on precoated aluminum 
silica gel plate (4×5 cm). Each plate was developed 
in suitable solvent system, allowed to dry. The 
plates were visualized under UV shorter and longer 
wave length (254 nm and 365 nm) and also stained 
with iodine [14]. 
2.5. Infrared Spectroscopic Analysis of the 
Extracts 
Infrared (IR) absorptions of the extracts were 
measured on ATR-FTIR spectrophotometer using 
attenuated total reflectance (ATR) technique. The 
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crystal area was cleaned up and the background 
was collected. The extract is then placed onto the 
small crystal area for the IR measurement [15]. 
2.6. Determination of Total Phenolic Content 
The total phenolic contents in the plant 
extracts were determined using method of 
Singleton et al [16] with a slight modification. The 
plant extract (1 mg/ml, 20 μl) was mixed with of 
folin–ciocalteau reagent (20 μl) in a 96 well micro-
titter plate. After 5 minutes, sodium carbonate 
(0.01M, 20 μl) was added to each sample and 
allowed to stand for 5 minutes before adding 125 μl 
of distilled water. The mixture was measured at the 
absorbance of 765 nm using Thermo-scientific 
multiskan GO spectrophotometer (Thermofisher 
Scientific, Vartaa, Finland). The blank is the same 
reaction mixture with water instead of the extracts 
or standard. The total phenolic content was 
expressed as µg TAE/mg mg gallic acid equivalent 
per gram. 
2.7. 2,2-Diphenyl-2-picrylhydrazyl (DPPH) 
Radical-Scavenging Assay 
The free radical scavenging activity of the 
plant extracts against 2,2-diphenyl-1-
picrylhydrazyl (DPPH) radical was determined 
according to the method described in [17] with 
slight modification. Each sample of stock solution 
(1.0 mg/L) was diluted to final concentrations of 
1000, 500, 250, 125, 62.5, 31.3 and 15.63 μg/mL. 
Then, a total of 50 μM DPPH methanolic solution 
(160 μL) was added to sample solution (40 μL) and 
allowed to react at room temperature for 30 minutes 
in dark. The absorbance of the mixtures was 
measured at 517 nm. Ascorbic acid was used as 
positive control. Lower absorbance of the reaction 
mixture indicates higher free radical scavenging 
activity, and vice versa. Inhibitions of DPPH 
radical in percent (I%) were calculated using the  




I% = [(Ablank - Asample)/Ablank] × 100 (Equation 1) 
Where:   
Ablank is the absorbance value of the control reaction 
(containing all reagents except the test compound) and Asample 
is the absorbance values of the test compounds. 
 
The sample concentration that provides 50% 
inhibition (IC50) was determined using SPSS 16. 
2.8. Brine Shrimp Lethality Test 
Brine shrimp eggs, Artemia salina (A. salina) 
were hatched in artificial seawater prepared by 
dissolving 19 g of sea salt in 500 mL of distilled 
water. After 48 h incubation at room temperature 
(22-29 °C), the larvae was attracted to one side of 
the vessel with a light source and collected by 
pipette. Larvae were separated from eggs by 
aliquoting them three times in small beakers 
containing seawater [18]. 
2.9. Brine shrimp assay 
Toxicity of the extract was monitored by the 
brine shrimp lethality test according to a standard 
method [18]. Each of the extract (1 mg/mL) was 
dissolved in methanol, from which 5 000, 500 and 
50 μL of each solution was transferred into vials 
corresponding to 1.00, 0.10 and 0.01 mg/mL 
respectively. This was allowed to evaporate to 
dryness in about 24 h at room temperature. Each 
dosage was tested in triplicate (9 per test sample). 
Sea water (4 mL) and 10 larvae were introduced 
into each vial. The final volume of solution in each 
vial was adjusted to 5 mL with seawater 
immediately after adding the shrimps. A negative 
control was prepared as a drug-free. Survivors were 
counted after 24 h, and LC50 was determined by 
probit analysis using SPSS version 16. 
 
3. Results and Discussion 
Dried powdered leaves of E. citriodora were 
subjected to solvent extraction using chloroform 
and methanol in the polarity gradient system. 
Methanol extract (5.6%) was observed to be higher 
than chloroform extract (4.0%) as presented in 
table 1.  According to Dapkevicius et al. [19] the 
amount of material extracted using different 
solvents could be associated with composition of 
each particular herb, differences in the solubility of 
extractives and their polarity as well as extraction 
technique employed. The methanol extract in this 
work demonstrated that, polar constituents are 
relatively higher than the medium polar 
constituents from the leaves of the plant. 
Phytochemical Screening, Cytotoxicity, and Antioxidant Activities of Leaves Extracts from Eucalyptus citriodora  
 
 
J. Trop. Pharm. Chem. 2021. Vol 5. No. 3.   
p-ISSN: 2087-7099; e-ISSN: 2407-6090 
168 







Chloroform extract (ECCH) 3.0 4.0 Green, Gummy 






Mass of plant material




Qualitative tests were carried out on extracts 
of E. citriodora to investigate the presence of some 
classes of secondary metabolites (table 2). The 
extracts showed the presence of alkaloids, 
flavonoids, phenols and steroids. Reducing sugar 
was observed in methanol extract only. These 
secondary metabolites have been reported to 
demonstrate anticancer, antibacterial, analgesic, 
anti-inflammatory, antitumor, antiviral and many 
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ECME + + + + + 
ECCH= chloroform extract; ECME= methanol extract;  




Kodorou et al., [221] also reported the 
presence of these phytochemicals and also the 
quinones, coumarins, saponosides and 
anthocyanins from the ethanol extract of E. 
citriodora leaves. The wealth of these secondary 
metabolites could explain the use of the plant in the 
threshold of traditional and ethnomedicine. 
Thin-layer chromatographic analysis of the 
extracts of E. citriodora was conducted on a 
precoated silica-gel plate using two different 
solvent systems comprising of only petroleum 
ether and chloroform. The number of spots and 
retention factors (Rf) of the extracts are presented 
in table 3. All the extracts gave a single spot with 
the solvent combinations of petroleum ether-




Table 3: TLC profile of E. citriodora extracts 
Extract Spot(s) Rf Solvent system PE:CH 
ECCH 1 0.23 4:1 
1 0.18 3:2 
ECME 1 0.21 4:1 
1 0.15 3:2 
ECCH= chloroform extract; ECME= methanol extract; PE = 





Distance travelled by spot
Distance travelled by solvent front
  




Infrared spectroscopic analysis of extracts 
from the leaves of E. citriodora was performed 
using an ATR-FTIR spectrometer to assess 
possible functional groups present in both extracts. 
Functional groups that might be associated with 
steroids, flavonoids and phenols were observed in 
the IR absorptions 3335 cm-1 (O-H), 2918 cm-1 (C-
H), 1689 cm-1 (C=O) presented in Figure 1 and 
Table 4 for chloroform extract (ECCH). While the 
ECME, exhibited absorptions due to carboxylic 
acid at 3335 cm-1 and aldehydic carbonyl at 1721 
cm-1 (Table 4). 
The total phenolic content (TPC) of the plant 
extracts was determined using the Folin–Ciocalteu 
reagent expressed as tannic acid equivalence (µg 
TAE/mg) and gallic acid equivalence (µg 
GAE/mg) from standard linear regression 
equations y = 0.0009x + 0.301 (R2 = 0.96) and y = 
0.0031x + 0.4566 (R2 = 0.88), respectively.  
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The technique used to obtain a crude estimate 
of the amount of phenolic compounds present in an 
extract via complex redox reaction with 
phosphotungstic-phosphomolybdic acids in 
alkaline solution to form a blue coloured complex 
in the presence of phenolics (Table 5). High 
phenolic content was exhibited by methanol extract 
as compared with tannic and gallic acids at 
concentrations of 37.3 µg TAE/mg and 58.1 µg 
GAE/mg, respectively. Generally, extracts that 
contain a high amount of polyphenols also exhibit 




Table 5: Phenolic Content of E. citriodora extracts 
Extract 
Phenolic content  
(µg TAE/mg) 
Phenolic content  
(µg GAE/mg) 
ECCH 12.1 - 
ECME 37.3 58.1 
ECCH = chloroform extract; ECME = methanol extract; GAE = Gallic 




The stable radical DPPH has been used 
widely for the assessment of primary antioxidant 
activity, that is, the free radical scavenging 
activities of an antioxidant compounds, plant and 
fruit extracts and food materials. The assay is based 
on the reduction of DPPH radicals in methanol 
which causes an absorbance drop at 515 nm [22]. 
The radical scavenging at 1000 μg/mL of 
methanol and chloroform extracts were exhibited at 
93.05% and 51.33%, respectively. Positive 
controls butylatedhydroxytoluene (94.43%) and 
ascorbic acid (97.80%) had a comparative 
antioxidant capcity to that of methanol extract. A 
similar trend in inhibition of DPPH radical was 
reported by Kodorou et al., [21]. 
The brine shrimp lethality test was carried in 
order to determine the lethality of methanol 
extracts of E. citriodora against the brine shrimp 
larvae. The percentage mortality at different 
concentrations as well as the LC50 value 
determined by probit analysis using SPSS version 
16 are shown in table 6. Methanol extracts of E. 
citriodora was found toxic to brine shrimp 
larvicidal activity at the concentration of 1.65 
mg/ml. This was based on Meyer et al., [23], that a 
drug is toxic (active) if it has an LC50 value of less 
than 1mg/mL while non-toxic (inactive) if it is 




Sample Absorption bands (cm-1) Bond Functional Group 
ECCH 3400 O-H Alcohols 
2918, 2956 C-H stretch Alkanes 
2851, 2872 H-C=O, C-H stretch Aldehydes 
1737 C=O stretch Esters 
1689 C=O stretch  Amides 
1620 C=C stretch Alkenes 
1441,1462,1562 C=C stretch Aromatics 
1181 C-O stretch Alcohols 
ECME 3335, 3349 O-H stretch Carboxylic acids, Alcohols 
2922 C-H stretch Alkanes 
2853 H-C=O, C-H stretch Aldehydes 
1721 C=O stretch Aldehyde  
1613 C=C Alkenes 
1035 C-O Alcohols, ethers 
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Table 6.  Brine shrimp toxicity of methanol extract (ECME) 
Conc. (mg/ml) 
No. of surviving larvae 




T1 T2 T3 
1 0 0 0 0 100 1.649 
0.1 0 2 2 4 87 




4. Conclusion  
E. citriodora extracts had demonstrated a 
significant antioxidant and cytotoxic properties that 
could be connected with the phytochemicals 
presence. Functional groups that might be 
associated with steroids, flavonoids and phenols 
were observed in the IR absorptions 3335 cm-1  
(O-H), 2918 cm-1 (C-H), 1689 cm-1 (C=O). 
Therefore results of this study indicate that, the 
chloroform and methanol extracts are rich in 
various bioactive compounds and may find use in 
pharmaceuticals and other applications. 
 
Acknowledgment  
Thanks to Department of Pure and Industrial 
Chemistry, Bayero University, Kano, for Facilities. 
 
References  
[1] Sasikala, S. and Kalaimathi, J., 2014. 
Phytochemical analysis and antibacterial activity of 
Eucalyptus sp leaf extract against clinical 
pathogens. International Journal of Institutional 





















Phytochemical Screening, Cytotoxicity, and Antioxidant Activities of Leaves Extracts from Eucalyptus citriodora  
 
 
J. Trop. Pharm. Chem. 2021. Vol 5. No. 3.   
p-ISSN: 2087-7099; e-ISSN: 2407-6090 
172 
[2] Roja, G. and Rao, P.S., 2000. Anticancer 
compounds from tissue cultures of medicinal plant. 
Journal of Herbs, Spices and Medicinal Plants 7. 
71-102. 
[3] Nemudzivhadi, V. and Masoko, P., 2014. In Vitro 
Assessment of Cytotoxicity, Antioxidant,and Anti-
Inflammatory Activities of Ricinus communis 
(Euphorbiaceae) Leaf Extracts. Evidence-Based 
Complementary and Alternative Medicine. 2014. 1-
8. 
[4] Nasr SM, Ghareeb MA, Mohamed MA, Elwan NM, 
Abdel-Aziz AWA, Abdel-Aziz MS., 2018. High-
performance liquid chromatography- fingerprint 
analyses, In vitro cytotoxicity, antimicrobial and 
antioxidant activities of the extracts of two cestrum 
species growing in Egypt. Pharmacognosy 
Research. 10. 173-80. 
[5] Renzini, G., Scazzocchio, F., Lu, M., Mazzanti, 
G., Salvatore, G., 1999. Antibacterial and Cytotoxic 
Activity of Hyssopus officinalis L. Oils. Journal of 
Essential Oil Research 11.(5). 649-654.  
[6] Quignard, E. L. J., Pohlit, A. M., Nunomura, S. M., 
Pinto, A. C. S., Santos, E. V. M., Morais, S. K. R., 
Alecrim, A. M., Pedroso, A. C. S., Cyrino, B. R. B., 
Melo, C. S., Finney, E. K., Gomes, E. O., Souza, K. 
S., Oliveira, L. C. P., Don, L. C., Silva, L. F. R., 
Queiroz, M. M. A., Henrique, M. C., Santos, M., 
Pinto, P. S. and Silva, S. G., 2003. Screening of 
plants found in Amazonas State for lethality 
towards brine shrimp. Acta Amazonica. 33.(1). 93-
104. https://doi.org/10.1590/1809-4392200331104 
[7] Maria L. M., Bouzada, R. L., Fabri, Mauro 
N., Tatiana U. P. K., Gizele G. D., Elita S.. 
2009. Antibacterial, cytotoxic and phytochemical 
screening of some traditional medicinal plants in 
Brazil. Pharmaceutical Biology. 47.(1). 44-52. 
[8] Khalighi-Sigaroodi, F., Ahvazi, M., Hadjiakhoondi, 
A., Taghizadeh, M., Yazdani, D., Khalighi-
Sigaroodi, S. and Bidel, S., 2012. Cytotoxicity and 
Antioxidant Activity of 23 Plant Species of 
Leguminosae Family. Iranian Journal of 
Pharmaceutical Research. 11.(1). 295-302. 
[9] Silva, J., Abebe, W., Sousa, S. M., Duarte, V. G., 
Machado, M. I. L., and Matos, F. J. A., 2003. 
Analgesic and anti-inflammatory effects of 
essential oils of Eucalyptus. Bioresource 
Technology. 89. 277-283 
[10] Gomes-Carneiro, M. R.,  Felzenszwalb, I., 
Paumgartten, F. J., 1998. Mutagenicity testing (+/-
)-camphor, 1,8-cineole, citral, citronellal, (-)-
menthol and terpineol with the 
Salmonella/microsome assay. Mutation Research. 
416.(1-2). 129-36. 
[11] Muhammad, A. and Sirat, H. M., 2013. 
Antimicrobial, antityrosinase and brine shrimp 
lethality test of Bauhinia rufescens Lam (Fabaceae). 
Journal of Coastal Life Medicine. 1.(2). 123-128. 
[12] Sofowora A., 1993. Medicinal Plants and 
Traditional Medicinal in Africa. 2nd Ed. Spectrum 
Books Ltd. Sunshine House, Ibadan, Nigeria. 
[13] Cock, I. E. and Kalt, F. R., 2012. Gas 
chromatography-mass spectroscopy analysis of a 
Xanthorrhoea johnsonii leaf extract displaying 
apparent anaesthetic effects. Journal of Natural 
Pharmaceuticals. 3.(2). 78-88. 
[14] Kumar, S., Jyotirmayee, K. and Sarangi, M., 2013. 
Thin Layer Chromatography: A Tool of 
Biotechnology for Isolation of Bioactive 
Compounds from Medicinal Plants. International 
Journal of Pharmaceutical Sciences Review and 
Research, 18.(1). 126-132. 
[15] Coates, J., 2000. Interpretation of Infrared Spectra: 
A Practical Approach. In: Meyers, R.A., Ed., 
Encyclopedia of Analytical Chemistry, John Wiley 
& Sons Ltd., Chichester. 
[16] Singleton V.L., Orthofer R. and Lamuela-Raventos 
R.M., 1999. Analysis of total phenols and other 
oxidation substrates and antioxidants by means of 
Folin-Ciocalteu reagent. Methods in Enzymology. 
1999. (299). 152-179. 
[17] Sharma, Om P. and Bhat, Tej K., 2009. DPPH 
antioxidant assay. Journal of food chemistry 133. 
1202-1205. 
[18] Lachumy SJT, Sasidharan S, Sumathy V, Zuraini 
Z., 2010. Pharmacological activity, phytochemical 
analysis and toxicity of methanol extract of 
Etlingera elatior (torch ginger ) flowers. Asian 
Pacific Journal of Tropical Medicine. 3.(10). 769-
774. 
[19] Dapkevicius, A., Venskutonis, R., van Beek, T.A. 
and Linssen, J.P.H., 1998. Antioxidant activity of 
extracts obtained by different isolation procedures 
from some aromatic herbs grown in Lithuania. 
Journal of the Science of Food and Agriculture. 77. 
140-146. 
[20] Iqbal, E., Salim, K.A., Lim, L.B.L. 2015. 
Phytochemical screening, total phenolics and 
antioxidant activities of bark and leaf extracts of 
Goniothalamus velutinus (Airy Shaw) from Brunei 
Darussalam. Journal of King Saud University – 
Science.  27. 224–232 
[21] Koudoro, Y. A., Agbangnan Dossa, C. P., 
Yèhouénou, B. B., Tchobo, F. P., Alitonou, G. A., 
Avlessi, F., and Sohounhloué, D. C. K., 2014. 
Phytochemistry, antimicrobial and antiradical 
activities evaluation of essential oils, ethanolic and 
hydroethanolic extracts of the leaves of Eucalyptus 
citriodora hook from Benin. Scientific Study & 
Research: Chemistry & Chemical Engineering, 
Biotechnology, Food Industry. 15.(1). 59-73. 
Phytochemical Screening, Cytotoxicity, and Antioxidant Activities of Leaves Extracts from Eucalyptus citriodora  
 
 
J. Trop. Pharm. Chem. 2021. Vol 5. No. 3.   
p-ISSN: 2087-7099; e-ISSN: 2407-6090 
173 
[22] Wong, S. P., Leong, L. P., and Koh, J. H. W., 2006, 
Antioxidant activities of aqueous extracts of 
selected plants, Food Chemistry. 99. 775–783. 
[23] Meyer B.N, Ferrigni, N.R., Putnam, J.E., Jacobsen, 
L.B., Nichols, D.E., McLaughlin, J.L., 1982, Brine 
shrimp: A convenient general bioassay for active 
plant constituents. Journal of Medicinal plant 
research. 45. 31-34. 
 
 
